NTP technical report on the toxicity studies of malachite green chloride and leucomalachite green (CAS Nos. 569-64-2 and 129-73-7) administered in feed to F344/N rats and B6C3F1 mice.
Malachite green chloride is a triphenylmethane dye used in the fish and dye industries. Leucomalachite green is prepared by the reduction of malachite green chloride. Malachite green chloride was nominated for toxicity and carcinogenicity testing by the Food and Drug Administration and selected by the National Institutes of Environmental Health Sciences for carcinogenicity testing by the National Toxicology Program (NTP) due to the potential for significant worker and consumer exposure and lack of carcinogenicity data. The current 28-day studies were conducted as part of an overall effort by the NTP to determine the toxicity and carcinogenicity of malachite green chloride. Male and female F344/N Nctr BR rats and B6C3F1/Nctr BR (C57BL/6N x C3H/HeN MTV-) mice were exposed to malachite green chloride (95% pure) or leucomalachite green (99% pure) (male rats and female mice only) in feed for 28 days. Animals were evaluated for clinical pathology and histopathology. Genetic toxicity studies formalachite green chloride were conducted in vitro in Salmonella typhimurium and in vivo in rat bone marrow erythrocytes and in mouse peripheral blood erythrocytes. Genetic toxicity studies for leucomalachite green were conducted in vivo in mouse peripheral blood erythrocytes. Groups of eight male and eight female rats and mice were fed diets containing 0, 25, 100, 300, 600, or 1,200 ppm malachite green chloride for 28 days. Additional groups of eight male and eight female rats designated for thyroid hormone assays were fed diets containing 0 or 1,200 ppm malachite green chloride. Groups of eight male rats and eight female mice were fed diets containing 0, 290, 580, or 1,160 ppm leucomalachite green for 28 days. Additional groups of eight male rats designated for thyroid hormone assays were fed diets containing 0 or 1,160 ppm leucomalachite green. All rats and mice survived to the end of the studies. In the malachite green chloride study, the body weight gain of males rats in the 1,200 ppm group was significantly less than that of the controls. The final mean body weight of female rats and mice in the 1,200 ppm groups and the body weight gains of female rats and mice in the 600 (rats only) and 1,200 ppm groups were significantly less than those of the controls. In the leucomalachite green study, the final mean body weight of male rats and female mice in the 1,160 ppm groups and the mean body weight gains of male rats and female mice in the 580 and 1,160 ppm groups were significantly less than those of the control groups. In the malachite green chloride study, feed consumption by all exposed groups of male and female rats and mice was generally similar to that by the control groups. Exposure concentrations of 25, 100, 300, 600, and 1,200 ppm resulted in average daily doses of 3 to 190 mg malachite green chloride/kg body weight to male and female rats and 5 to 250 mg/kg to male and female mice. In the leucomalachite green study, feed consumption by all groups of exposed male rats was similar to that by the controls. Dietary concentrations of 290, 580, and 1,160 ppm resulted in average daily doses of approximately 30, 60, and 115 mg leucomalachite green/kg body weight to male rats and approximately 62, 110, and 220 mg/kg to female mice. In female rats exposed to malachite green chloride, there was a significant increases in gamma-glutamyltransferase activities with an activity in 1,200 ppm females seven times greater than that in the controls. Likewise, gamma-glutamyltransferase activity in male rats exposed to 1,160 ppm leucomalachite green was twice that in the controls. On days 4 and 21, the concentration of thyroxine was significantly decreased in male rats exposed to 1,160 ppm leucomalachite green and the concentration of thyroid-stimulating hormone was significantly increased. In the malachite green chloride study, the relative liver weights of 600 and 1,200 ppm male rats and the relative and absolute liver weights of 300 ppm or greater female rats were generally significantly greater than those of the controls. In the leucomalachite green study, the relative liver weights of 290 ppm or greater male rats were significantly greater than those of the control group. No gross lesions were observed in rats or mice and no microscopic lesions were observed in female mice that were attributed to malachite green chloride exposure. Microscopically, the incidences of hepatocyte cytoplasmic vacuolization were significantly increased in 1,200 ppm male and female rats exposed to malachite green chloride. No gross lesions were observed in rats or mice that could be attributed to leucomalachite green exposure. Microscopically, the incidences of hepatocyte cytoplasmic vacuolization were significantly increased in 580 and 1,160 ppm male rats. The incidence of multifocal apoptosis in the transitory epithelium of the urinary bladder was significantly increased in 1,160 ppm female mice exposed to leucomalachite green. Malachite green chloride, tested at concentrations of 0.1 to 10 mircrog/plate, was not mutagenic in any of several strains of Salmonella typhimurium, with or without S9 metabolic activation. Negative results were also obtained in two in vivo micronucleus tests, one that assessed induction of micronuclei in rat bone marrow erythrocytes after three intraperitoneal injections of malachite green chloride, and a second study that determined the level of micronuclei in circulating erythrocytes of male and female mice following 28 days of exposure to malachite green chloride via dosed feed. The frequency of micronucleated normochromatic erythrocytes in peripheral blood was significantly increased in female mice exposed to leucomalachite green in feed for 28 days; no significant increases in micronucleus frequencies were observed in the polychromatic erythrocyte population.